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(57) ABSTRACT

The present disclosure relates to a fuel tank having a module
pot, which forms a first separate tuel reservoir for a fuel
pump arranged inside the fuel tank. To prevent a gap in
delivery of fuel to supply the first fuel reservoir in certain
operating conditions, in particular when there 1s persistent

lateral acceleration, according to the invention, a second
separate fuel reservoir arranged separately from the first fuel
reservolr inside the fuel tank 1s proposed, such that fuel 1s
transferred from the second fuel reservoir into the first fuel
reservolr at least when a predetermined acceleration level
acting on the fuel tank 1s exceeded.
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FUEL TANK HAVING ADDITIONAL
RESERVE VOLUME

RELATED APPLICATIONS

This application 1s a 35 U.S.C. § 371 national phase

application of International Application No. PCT/EP2016/
0743535, filed on Oct. 13, 2016, which claims the priority of

German Patent Application DE 10 2015 221 225 .4, filed Oct.
29, 2015, the contents of which are incorporated herein by
reference in their entirety.

FIELD

The present disclosure relates to a fuel tank having a
module pot, which forms a first separate fuel reservoir
arranged 1nside the fuel tank for a fuel pump as well as a
method for supplying fuel to the first separate fuel reservorr.

BACKGROUND

Modern vehicles have a so-called module pot arranged 1n
the fuel tank. The module pot contains a fuel pump for
supplying fuel to the engine, and at the same time, the
module pot forms a fuel reservoir that 1s separate from the
surrounding interior space of the fuel tank and holds a
certain reserve volume of fuel, so that sloshing movements
in the remaiming tank volume, for example, do not result 1n
an interruption in fuel supply to the fuel pump. However,
during operation of a motor vehicle, the exceptional case
may occur that, because of a low fuel level and persistent
lateral acceleration of the vehicle at the same time, the fuel
inside the tank runs dry to the suction jet pump delivering
tuel to the module pot, and therefore, there 1s also the risk
of the fuel pump running dry, which could result 1n engine
failure or damage to the fuel pump. Although i1t would be
possible to use a module pot having a larger volume, this
would have the disadvantage that the manufacturing method
for the fuel tank would have to be altered because a larger
module pot would not fit through the standardized tank
opening for insertion of the module pot.

SUMMARY

Against this background, the present disclosure provides
a Tuel tank where a supply of fuel to the fuel pump 1s ensured
even when the fuel level 1s low and there is persistent
longitudinal or lateral acceleration of the vehicle.

According to the present disclosure, a second separate
tuel reservoir arranged inside the fuel tank, separately from
the first fuel reservoir, 1s provided for the fuel pump, so that
at least when a predetermined acceleration level acting on
the fuel tank 1s exceeded, fuel goes into the first fuel
reservotr.

The first and/or second fuel reservoir can be filled with
tuel by at least one feed pump located near the bottom of the
tuel tank, preferably a suction jet pump. Two suction jet
pumps are prelferably provided, each one supplying one of
the fuel reservoirs. Both of the fuel reservoirs are supplied
without mterruption during normal operation, with the sec-
ond fuel reservoir then simply overflowing constantly 1n a
cascade to the first tuel reservorr.

In a preferred embodiment of the present disclosure, the
second fuel reservoir has a dome section that 1s closed at the
bottom and a side wall section connected to the upper edge
region of the dome section by a ring web. The shell-type
dome section permits a steady displacement of the fuel
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therein, during constant acceleration without any sudden
sloshing or the like, to at least one through-opening, which

1s provided in the ring web, and from which a liquid line
leads to the first fuel reservoir. The ring web advantageously
forms a slightly recessed channel between the dome section
and the side wall section, in which fuel can flow to the at
least one through-openming. The side wall section ensures that
the fuel can flow out only through the at least one through-
opening. The side wall section may essentially be arranged
at a right angle but may also be inclined toward the 1nside
or provided with a cover. The second fuel reservoir or at
least its ring web 1s expediently arranged above the first fuel
reservoir, so that the fuel can flow down into the first fuel
reservoir under the influence of the force of gravity.

In an advantageous embodiment of the present disclosure,
the second fuel reservoir 1s arranged on a carrier body for
tuel components, the carrier body itself being arranged in the
fuel tank. Fuel components may include valves, lines and the
like, which are necessary for operation of a modern fuel
tank. In a manufacturing process, such fuel components can
be premounted on the carrier, which 1s then 1nserted into the
tank 1n the course of a blow molding method, or they can be
mounted directly on a wall of the tank.

According to the embodiment of the fuel tank as a device,
a method for supplying fuel to a fuel pump arranged 1n a first
separate fuel reservoir 1n a fuel tank, wheremn the first
separate fuel reservoir 1s supplied with fuel continuously by
means of a first feed pump, 1s characterized by the following
steps:

providing a second separate fuel reservoir, from which a

liguid line leads to the first separate fuel reservorr,
continuously {filling the second separate fuel reservoir
with fuel,

utilizing the centrifugal force for transport of fuel out of

the second fuel reservoir and 1nto the first fuel reservoir
when the supply of fuel to the first separate fuel
reservoir 1s mterrupted by the feed pump because of a
low fuel level 1n the fuel tank, and at the same time, a
persistent longitudinal or lateral acceleration of the
vehicle with the fuel tank.

For continuous filling of the second separate fuel reser-
volr, a second feed pump i1s preferably used, wheremn a
suction jet pump may be used as the first and/or second feed
pump. A drive line leads from the fuel pump to the intake
point of the second suction jet pump, where additional fuel
1s entrained by the Ventun eflect and goes through a line to
the second fuel reservoir. The intake point may be located in
the side chamber of a saddle tank, for example, wherein the
module pot with the fuel pump i1s located 1n the main
chamber of the tank.

The second separate fuel reservoir 1s expediently arranged
at least partially above the first separate fuel reservoir, so
that fuel can flow by the action of gravitational force mto the
first separate fuel reservorr.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1invention 1s explained 1n greater detail below on the
basis of an exemplary embodiment, which 1s 1illustrated
schematically 1n the drawings, 1n which:

FIG. 1 shows a perspective view of a cut-away of a fuel
tank, and

FIG. 2 shows a cross section through a second fuel
reservoir arranged 1n the fuel tank.

detailed description Now, a preferred embodiment of the
present disclosure will be described 1n conjunction with the
accompanying drawings. The sizes, materials, and other
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specific numerical values 1n the following description of the
embodiment are simply by way of examples for ease of
understanding of the present disclosure and should not be
construed to limit the present disclosure unless otherwise
specified. Note that in the description and the drawings,
components having substantially the same functions and
configurations are designated by the same reference char-
acters, so that their description 1s not repeated, while com-
ponents not directly relevant to the present disclosure are not
shown.

The fuel tank 10 1llustrated 1n FIG. 1 contains a module
pot 12, in which a fuel pump for supplying fuel to an engine
1s located. The module pot forms a first fuel reservoir 12,
which 1s separate from the remaining tank volume and
typically has a fuel supply of approximately 0.5 to 0.7 liter.
A drive line 16, which 1s supplied with fuel by the fuel pump,
leads from the module pot mto a side chamber of the fuel
tank 10, which 1s embodied as a saddle tank and entrains
additional tuel there via a suction jet pump 14, 18. The total
flow 1s sent to a second separate fuel reservoir 22 via another
line 20. The suction jet pump 14, 18 conveys fuel without
interruption during normal operation of the vehicle. In
normal operation, the fuel reservoir 22 1s constantly full, and
excess fuel flows out through an additional line 24, which
connects an upper region of the second fuel reservoir 22 to
the first fuel reservoir 12.

When the fuel level 1in the fuel tank 10 1s low, and the
longitudinal or lateral acceleration lasts longer, 1t may
happen that the tuel which 1s present 1s displaced from the
intake point of the suction jet pump 14, 18, so that the pump
1s no longer pumping any fuel. However, in this case, the
acceleration also causes the fuel that 1s present in the second
tuel reservoir 22 to be displaced into the region of the drain
location and thereby go through the line 24 to the first fuel
reservoir, thus bridging the gap in fuel delivery.

The second fuel reservoir 22 1s illustrated in greater detail
in FI1G. 2. It consists essentially of a dome section 26, on the
upper edge of which a ring web 28 1s connected, so that 1t
1s offset slightly downward. A side wall section 30 1s
connected essentially at a right angle to the outside circum-
terence of the ring web 28, so that a shallow channel 32 1s
formed between the upper bordering wall of the dome
section 26 and the side wall section 30. When there 1s a
corresponding acceleration, the fuel present in the dome
section 26 flows into the channel 32, as indicated by the
arrows 34, 36, and from there flows through a through-
opening 38 and the line 24 to the first fuel reservoir 12.

In summary, the following can be stipulated: the present
disclosure relates to a fuel tank 10 having a module pot,
which forms a separate fuel reservoir 12 for a fuel pump
arranged 1nside the fuel tank 10. To prevent a gap in the fuel
supply 1n the first fuel reservoir 12 during certain operating
conditions, 1 particular while there 1s persistent lateral
acceleration, a second separate fuel reservoir 22 for the tuel
pump arranged inside the fuel tank 10, separately from the
first fuel reservoir 12, 1s proposed according to the inven-
tion, such that fuel 1s transterred from this second fuel
reservolr 1into the first fuel reservoir 12, at least when a
predetermined acceleration acting on the fuel tank 10 1s
exceeded.
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The mnvention claimed 1s:

1. A fuel tank having a module pot, which forms a first
separate fuel reservoir for a fuel pump located 1nside the fuel
tank, wherein a second separate fuel reservoir for the fuel
pump located inside the fuel tank separately from the first
fuel reservoir, 1s structured such that fuel 1s transferred into
the first fuel reservoir when a predetermined acceleration
level acting on the fuel tank 1s exceeded, wherein the second
fuel reservoir has a dome section, which 1s closed at the

bottom, and a side wall section, which 1s connected to an
upper edge region of the dome section by a ring web, and
wherein at least one through-opening, from which a liquid
line leads to the first fuel reservorir, 1s provided in the ring
web.
2. The fuel tank according to claim 1, wherein the first
and/or the second fuel reservoir 1s/are filled with fuel by at
least one feed pump located adjacent the bottom of the fuel
tank.
3. The fuel tank according to claim 1, wherein the ring
web of the second fuel reservoir 1s arranged above the first
fuel reservorr.
4. The fuel tank according to claim 1, wherein a feed
pump 1s a suction jet pump and 1s arranged 1n the fuel tank
and delivers fuel to the second fuel reservorr.
5. The fuel tank according to claim 1, wherein the second
fuel reservoir 1s arranged on a carrier body for fuel compo-
nents, and wherein the carrier body arranged in the fuel tank.
6. A method for supplying fuel to a fuel pump arranged in
a lirst separate fuel reservoir 1mn a fuel tank of a vehicle,
wherein the first separate fuel reservoir 1s supplied with fuel
continuously by means of a first feed pump, the method
having the following steps:
providing a second separate fuel reservoir, from which a
liguid line leads to the first separate fuel reservorr,
wherein the second fuel reservoir has a dome section,
which 1s closed at the bottom, and a side wall section,
which 1s connected to the upper edge region of the
dome section by a ring web, and wherein at least one
through-opening, from which a liquid line leads to the
first fuel reservoir, 1s provided in the ring web;

continuously {filling the second separate fuel reservoir
with fuel; and

utilizing a centrifugal force on the fuel tank for conveying

fuel out of the second fuel reservoir into the first fuel

reservolr via the at least one through-opening and
liquid line when the supply of fuel to the first separate
fuel reservoir by means of the feed pump 1s interrupted
because of a fuel level 1n the fuel tank, the centrifugal
force due to a persistent longitudinal or lateral accel-

cration of the vehicle equipped with the fuel tank.

7. The method according to claim 6, wheremn a second
feed pump 1s used for continuous filling of the second
separate fuel reservorr.

8. The method according to claim 7, wherein a suction jet
pump 1s used as one of the first and second feed pump.

9. The method according to claim 6, wherein the second
separate fuel reservoir 1s arranged at least partially above the
first separate fuel reservorr.
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